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Description 



TECHNICAL FIELD 

lablet containing a P>^osph^te-bind,ng po^^^^^^^^ ,40/,, ^gather with crys- 

abinty to bind to phosphate, and a process for producing the same. 



BACKGROUND ART 



ful as remedies for hyperphosphatemia '"^"^f .^^If are publicly known as cationic polymer compounds 

U S Paler^t No. 5496545 points out that ^^'^f ^ Although the present inven- 

.oce However, the patent ^Hed above P^ert ^° P«.^^^^^ polymer obtained 

tors attempted in practice to produce tablets by ^'^"'^ produced thereby 

by tne method as described in the above patent no ^blet cotrfd be J^c^^^ J^'^^^^^^ polystyrene sulfonate prepara- 
,ix)4] Moreover, known adsorbents f^^^^^^ S^m poiy'yrene's uLate preparation (Kay^- 

,.on (Kal.mate~ manufactured by Nikken Chemicals Co LM 0 a ^ ^(^^emezin™ manufactured by Kureha 

au„e~ manufactured by Torii & Co Ltd.). - f J^^^^^^^^^^^^^^ by Bristol-Myers Squibb Co.) 

Chem-cal Industry Co., Ltd.). a cholestyramine P;«P^ 

nto the feces I0 thereby inhibit the absorption of phosphorus via the d^ _ ^^^^ ^ ^ 

rrresrssr^^^^^^^ 

[o^Se, Patients with dialysis to whom "^^t'^rnS^i^ pt^hSinS- 

hyperihosphalemia are frequently under restricjon ^^^'^ '"^^^^ dosage forms is tablets 

.n^pcJymer preparations which -n be f ken ^.^^^^^^^ ^J^^,^,, mouth and 

which can be small-sized by ^ompressioti jn partcu^, coate^^^^^ phosphate-binding polymer alone 
can be smoothly ingested. When processed into tablets by co^s^"^;^"" .^^^ 3 tablet preparation. Due to the high 

g.es only a poor tablet ^^^^^^^ ^'nTZ'^so^i'^^m^^^ ,ro6uce^pf.os,^^e. 

^trfr^^SL problems. . ^^^^^^^^^^ S^^S^ c^^^t^^^:^-- 
U a powdery phosphate-binding polymer -"IP^^^^^^^,^^^'^'^^^^^^^^ consideration changes in the 

pres^ng the obtained mixture. Such a preparation J^^^^^^^^^^^ 

to bind to phosphate. 
5 DISCLOSURE OF THE INVENTION 
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and an ability to bind to phosphate can be oWamed f ,^'"9 ^^^^^ they have found that a 

has certain characteristics, thus completng the P^«^^^"\'";^^"^'°"^^^^^^^ of 4OO nm or less, preferably 250 

tablet, which contains a phosphate-bind.ng PO^V^^^^^sm l^^^TieTTs^lil ratio ^f 90% or more and having 

,^iinn« <~harartPri<;tir:S- 



excellent characteristics 
BRIEF DESCRIPTION OF THE DRAWINGS 



[00101 

P,,,p,o.»esag,ap.whl*s.»»sa,e,«pb«een,..™«u.e.on,emo.«pho^«s.bi™a^ 
°pjr:rraC"v;«cr.Sia'a,a.lons«pbaW^^^^ 

and the ctsinlegralion tima of the tablet m BtinvIsS- .elationshto between the strokes of tlie 

Fig^ 5 provides a graph »hlch sho«s *f preparation In Example 4. 

in Example 5. 
MODE FOR CARRYING OUT THE INVENTION 
[0011] Asthephosphate-bindingpolymertobeemploy^^^^^^^^^^^ 

ple. oie prepared by grinding the dry P^-P^.^^f^""^^^^^^^^^^ less, preferably 250 ,m or less. 

5496545 SO as to give a ground material having f lel^^^^^ at a ratio of 90% or more, and then further 

and containing particles of 500 ^m or . ^s. pre^^^^^^^^^ , ,,,33,„,3, polymer 

regulating the moisture content thereof ^° J, *°J^^^ ^^^^^ 

obtained by treating polyallylamine with ^P'^t^'"^^'^^;^:" ^ ^J^"^ polymer exceeds 400 ^m, since a 
[001 21 It is not preferable that the av«^^9« Pf '^^^^^^^ °^ E/casT 4en t moisture content of the phosphate- 
sufficient hardness to gve tablets can be hardly ^^^^J .^'^^^^ to give tablets and thus the tablet 
binding polymer is less than 1%, rt is also '•^P°^f °f the other hand, a sufficient hard- 
surface is liable to be abraded. When the deformation, which makes them inad- 
ness can be achieved. In this case, however, the resultant properties, it is necessary to impart 
equate as a medicinal preparation. To obtain tabMh improved ad— t P P^^ ^ ^^^^^^ ^^^^^^^ ^^^^^^ 

such surface strength to the tablets as to give ^^^^""^^''^^^^^^^ tablets should not undergo plastic defor- 

a weight loss of 1% or less in an friability test (^0° ^^^^ "^^^^^^^^ the polymer falls within a range of 1 to 

nation. TO satisfy these requirements it is atter drying at 105«G for 16 hours, 

14% The expression "a moisture content of 1 to 14 A as used f^erein me 

the'weight is reduced by 1 to 14»/o. It is P'^^^^::^;:^^::Z^ content of 1 to 14%. the 

ssssr:^rm^::r=:;:^^^^^ 

content any more. '7 " ' " X,:, k '„rn> .nd «/ith an arbitrary apparatus without restriction, so long as a 

vide the polymer with the desired '^^'f . . ^,35^^ invention is not particularly restricted, use may 

[0015] Although the crystalline celMo e to be u ed ^^^^"/^^^ ^^3,^ for 3 hours. It is preferable to use 
be made therefor of one showing a weight loss of 7/o or less aner aryii.9 
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marketed products, for example, Avicel™ PHI 01. PHI 02. PH301, PH302. etc. (manufactured by Asahi Chemical Indus- 
try Co Ltd.) either alone or as a mixture thereof. 

rooiei The low substituted hydroxypropylcellulose to be used in the present invention means one havng a degree 
^ substitution byVdroxypropoxyl group (-OCsHeOH) of 5.0 to 16.0% by weight. As a low substrtut^ 
ySs preferable to use marketed products such as LH-1 1 . LH-21 . LH-31 , etc. (manufactured by Shin-Etsu Chem- 
ical Co Ltd ) either alone or as a mixture thereof. „j i„ 

moiT? ' T^e amounts of the crystalline cellulose and/or the low subsfrtuted hydroxypropylcellubse to be used in the 
DhosDhate-binding polymer tablet according to the present invention may be arbitrarily determined by taking the dose 
SpfospS^^^^^^^^ polymer as an oral preparation and the administration properties of the preparation into con- 
Son In a preferab?ee^^^^^ for example, the crystalline cellulose and/or the low ^"bsti^^^^^Vd WR^^^ 
ceSose are used in an amount of 1 0% by weight or more, preferably 30% by weight or more, based on the phospha te- 
Sdlna pSr which has an average particle s'^e of 250 ^m or less, contains particles of 300 ^m or less in size at a 
^^0 0 90%rmore and has a moisLr; content of 1 to 1 4%. When both of the crystalline cellulose and the Jew substi- 
SXdroxypropylcellulose are added, it is preferable that the sum of the contents of these components s 10 /o by 
weSht or mo^e, preferably 30% by weight or more. From the viewpoint of the administration propertes, etc. of he prep- 
r.aUon, the upper limit of the content of the crystalline cellulose and/or the low substituted hydroxypropylcellulose is 

I'cS^sT '° S°n J: ?h7ptosphate-binding polymer and the crystalline cellulose or the low substituted Mroxypropylce|- 
Shave highly frictionarnatures. it is recommended to use a hydrogenated oil in the step of t^^ con^""°J^t^^^^^^^^^ 
'^ a?to relieve the load due to the rubbing between the blend and the punch of a tab^ttmg machine. As the hydrogen- 
^ed 0.1 use may be made of a marketed product such as Lubriwax™ manufactured by Freund Indusfrial Co., Ltd.. 
^9^' The phosphate-binding polymer table, according to the present invention can prc^-^^ ^^^^^^^^^^^ 
^Ly^te-binding polymer with the crystalline cellulose and/or low substituted hydroxypropylcellulose together wrth f iH- 
Sl^se sucrose, mannitol, etc.), lubricants (magnesium stearate, polyethylene glycol, etc.). other additives con- 
vP^'ionaiiy employed in the art, perfumes, coloring agents, etc. followed by tabletting. „^ = 

iZT The phosphate-binding polymer tablet according to the present invention may be further Processed into a 
N^<oaied tat^et by coating the surface thereof with a film. In the film-coating, use may be made of wate^soluble f Urn 
rJstS f hZxypropylmethylcellulose and acrylic copolymer. It is particularly preferable to use hydroxypropyl- 

'^,rXVZf°Lraie the present invention in greater detail, the following Examples and Referential Example 
wit b€ given However, it is to be understood that the present invention is not restricted thereto. 

Re<efential Example 

f 00221 ED-chlorohydrin was added as a crosslinking agent to polyallylamine and crosslinking polymerization was 
out oC Sonic phosphate-binding polymer wherein the primary amine (81 .2% by mol) and the ^condary 
^rj(?8 1% by mol) formed hydrochlorides at a ratio of about 40%. The obtained polymer was vacuum-dned to give 
a^rp^er Th,s Jy powder of the phosphate-binding polymer was ground by using a Fitz Mill (Mode^^M5A man^c- 
f.^^n!'patr.ck, and thus a moisture-containing phosphate-binding polymer (moisture content: 3.6%. ratio of part- 
cies d 300 urn or less in size; 99.7%) was obtained. 

Example 1 

[0023] To 150 mg of the moisture-containing phosphate-binding polymer obtained in the '^^t^''^"tial Exam- 
pre.ther aystalhne cellulose (Avicer- PH1 01 manufactured by Asahi Chemical Industry Co Ltd.) or low subst, u^ed 
hydmxypropylcellulose (L-HPG LH31 manufactured by Shin-Etsu Chemical Co., Ltd.) was added in an amount of 150 
1 . e 100% by weight based on the weight of the phosphate-binding polymer. The obtained mixture was Wessed 
^e. a static pressure (500 kg, 1 ,000 kg or 1 500 kg) to give a tablet (diameter: 1 0 mm) weighing 300 mg. For compar- 
,son 1 50 mg of the moisture-contain,ng phosphate-binding polymer was blended 1 50 ^g of one additive se^^^ ^om 
among lactose (200M DMV), mannitol (manufactured by Kyowa Hakko Kogyo Co., Ltd.), methylcellulose (Meto ose™ 
5^15 mtnufaciured by Shin-Etsu Chemical Co., Ltd.), talc (manufactured by Kihara Kasei), hydroxypropylcellulose 
ThPC L manufactured by Nippon Soda Co., Ltd.), hydroxypropylmeth^cellulose 2910 (HPMC TC-5-RW manufactured 
by Shin-Etsu Chemical Co. . Ltd.) carme.lose calcium (ECG-505™ manufactured by Goloku Yakuh,n). obtained m^^^^ 
ture was compressed under a static pressure (500 kg, 1.000 kg or 1 500 kg) to give a tablet (diame^e, . 10 mm) we-ghing 
300 mg. Further, 300 mg of the moisture-containing phosphate-binding polymer was compressed under a static pres- 

moz^ ^'''^The hardless of each tablet thus obtained was measured with a hardness tester (Pharmatest). Also, tablets 
showing a hardness of 6 K P or more at a compression pressure of 1 ,000 kg were tested by using a disintegration tester 
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(manufactured by Toyama Sangyo) with the use of water as a test fluid. Table 1 summarizes the results. 



Table 1 



Additive 


Tablet hardness (KP) (compres- 
sion pressure: kg) 


ni«;intparation 1000 kg 

loll 1 icy I ciiiv/i ' 1 w w »jj 

(min) 




ouu 


1000 


1500 




crystalline cellulose 


9.4 


17.7 


24.1 


0.5 


L-HPC 


5.4 


11.4 


17.1 


10.5 


lactose 


0.7 


1.8 


3.3 




mannrtol 


0.4 


1.2 


2.0 




methylcellulose 


10.2 


20.0 


24.4 


22.3 


talc 


0.2 


0.4 


0.6 


>30 


HPC-L 


13.3 


22.6 


25.1 


HPMC 


4.8 


10,1 


13.9 


>30 


ECG-505 


1.3 


5.0 


9.2 




(control) 


0.5 


1.5 


3.3 





Example 2 

Z 105-C for 16 hours to give a dry '^^'^'^^^eZT^ Sueous Jution of Jum chlorMe 

presTed under a s««c pressure of 1.000^ '^:^t^^P,:£Z fh moire content v,as con,- 

■^^urrsT:ss!J°eo7,^'.^t:?:e''S^^^^^^ 

The hardness o, each tS b, r^Mng too times ..th 

results. 



Table 2 



Tablet composition 



phosphate-binding polymer 300 mg 



phosphate-binding polymer 200 mg 
crystalline cellulose 100 mg 



phosphate-binding polymer 200 mg 
crystalline cellulose 100 mg 



Moisture content in 
phosphate-binding poly- 
mer '-' 



6.1% 
1.1% 



: 0.1% 



Tablet hardness (KP) 



8.0 



7.9 



5.6 



Friability (wt.loss%) 



3.6 



0.7 



1.6 



[0030] As Figs. 1 and 2, and Table 2 show, the 



tablet produced by comprising the phosphate-binding polymer alone 
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could not achieve sufficient hardness (6 KP or more) at a moisture content of 5% or ess. Al hough he tablet wrth ^ 
moisture coment of 6.1% showed a hardness of 8 KP. the friability exceeded the allowable level (we>ght loss: 1% or less) 
in united States Pharmacopoeia. That is to say, it had a poor surface strength. In the tablete produced by oom- 
p?estint he phoTphate-binding polymer containing 9% or more moisture alone, the dis.ntegrat.on f me was prolonged 
C/Sm increase in the tablet hardness. The tablets with moisture content of 16% or more suffered from plastic defor- 
' mln ^usTolg Inadequate tablet properties. When the phosphate-binding polymer was blended with crystal . ne 
c^Se Si inTast thereto a sufficient hardness and tablet surface strength were observed and rap.d d.s,ntegrat.on 
(disintegration time: about 1 minute) was achieved within a moisture content range of 1 to 14%. 

10 Example 3 

ro031l The moisture-containing phosphate-binding polymer obtained in the above Referential Example was sieved 
by using a sonic shifter (manufactured by Seishin Kigyo) through 60 mesh (250 f.m). 80 mesh (1 80 ^n.)J 50 mesh (106 
'm) an^ 270 mesh (53 im) sieves to give a phosphate-binding polymer of 250 nm or more .n ^^^^^f P^J^^^^^^^^^^^ 
,5 SfTrom 180 to 250 ^m in average particle size, one of from 106 to 180 ^.m in average particle size, one of from 53 to 
1 06 um in average particle size and one of 53 \im or less in average particle size. 

0032^ TO 200 mg of each of these phosphate-binding polymers d^fering in average particle s.e, 1 0° mg d^^^^^^^ 
tTne cellulose (50% by weight based on the weight of the phosphate-binding polymer) was added and the obtained 
mire waTcompre^^ under a static pressure of 1 .000 kg to give a tablet (diameter: 10 mm) weighing 300 mg. 
.0 roots" For comparison. 300 mg of each of the phosphate-binding polymers djfenng in a-rage particle size was 
" como essed alone under a static pressure of 1 .000 kg to give a tablet (diameter: 1 0 mm) weighing 300 mg. 

S Fig. 3 Shows the results of the measurement of the hardness of each tablet thus obtained with a hardness 
tester while Fig. 4 shows the results of the determination of the disintegration time thereof (test fluid: water). 
S As Figs 3 and 4 show, none of the tablets produced by compressing the phosphate-binding polymers alone 
,5 CO Jd achieve a sSf icient hardness (6 KP or more). When crystalline cellulose was added to the Ph°sphate-b.nd.ng p^^ 
ymei in Ltrast thereto, the hardness was elevated with a decrease in the average partcle size. A sufficient hardness 
and rapid disintegration were established at an average particle size of 250 m or less. 

Example 4 

[0036] 200 g of the moisture-containing phosphate-binding polymer obtained in the above Referential E^ample was 
tended with 97 6 g of crystalline cellulose and 2.4 g of magnesium stearate (manufactured by Nfo Kasei) employed 
as Subrrcfnt The'obtained mixture was compressed by using a rotary tabletting machine (Model HT-P18A manufac- 
Sed by Rata Iron Worker) under a pressure of 2.000 kg to give tablets (uncoated) of 9.5 mm in diameter each weighing 

!5 300 mg and containing 200 mg Of the phosphate-binding polymer ^ , h=rHnPc^ nf 7 7 KP 

[0037] When measured with a hardness tester (a contester), these tablets showed a tablet hardness of 7.7 KP. _ 
0038 Further the uncoated tablet containing 200 mg of the phosphate-binding polymer was coated with a f^lm 
Sising 8 25 mgXdroxypropylmethylceH 291 0 (HPMC TC-5-MW manufactured by Shin-Etsu Chemical Co 
L^) lT6 mg Of polyethyleneglycol 6000 (manufactured by Nippon Oil and Fats Co. Ltd.). 1 .8 mg °< t-tana^m o.^^^^^^ 

.0 1 00 manufactured by Ishihara Sangyo Co.. Ltd.) and 0.69 mg of talc by using a coating machine (Dria Coater Model 
DRC-500 manufactured by Powrex Corporation) to give a film-coated tablet preparation. 

r0039] The film-coated tablets thus obtained were tested by using a disintegration tester at 5 to 30 strokes per 
minute with the use of two test fluids (pH 1.2: official liquid 1. specified in "Japanese Pharmacopoeia water). Fig. 5 

■5 [Om7] AS Rg 5 shows, the phosphate-binding polymer preparation containing crystalline cellulose was rapidly dis- 
Integrnted within the acidic to neutral region while scarcely affected by the stirring strength (stroke). 

Example 5 

, [0041] To evaluate the drug eHects, 5 uncoated tablets and 5 film-coated tablets, each containing 200 rrig of the 
Phosphate-binding polymer, prepared in Example 4 were examined in the ability to bind to phosphate ,n 200 ml of a test 
£ which had beyprepe'red by dissolving 4.7 g of sodium chloride, 21.3 g f ^.^ ^^f ^(^^"^^rtot 
noethanesulfonic acid and 0.544 g of potassium dihydrogenphosphate in water, regulating the pH va^ue to 7 and hew- 
ing to 37»C, while rotating puddles at 1 00 rpm. The ability to bind to phosphate was evaluated ^^^^^^^^^^ 

5 phosphate concentration in the test fluid with the passage of time throughout the process of the d'S-meg^t^on d the 
fablete. dispersion of the phosphate-binding polymer and adsorption of phosphate. The initial phosphate concen^at on 
in the test fluid and the one at the completion of the adsorption are referred to respectively as 1 and 0. Fig. 6 shows the 
results. 
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[0042] AS Fig. 6 shows, the phosphate-binding polymer preparations containing crystalline cellulose were able to 
rapidly bind to phosphate. 

INDUSTRIAL APPLICABILITY 

ro0431 The phosphate-binding polymer tablet according to the present invention contains the active component at 
LTah ratio has excellent ability to bi^ to phosphate and undergoes rapid disintegration withm an acdi to neutral 
whife Srcely aSecled by the stirring strength. Accordingly, it is an excellent preparation capable of regulafng 
changes in bioavailability due to the gastrointestinal motions and pH value. 



10 



Claims 
1. 



15 



20 3. 



25 



5. 



30 



35 



A tablet containing a phosphate-binding polymer, which has an average particle size of 400 urn or less, contains 
parfJ^s S ,m or le^^^ size at a ra?o of 90% or more and has a moisture content of 1 to 14%, together wrth 
crystalline cellulose and/or low substituted hydroxypropylcellulose. 

The tablet as claimed in claim 1 , wherein said phosphate-binding polymer has an average particle size of 250 (im 
or less and contains particles of 300 (im or less in size at a ratio of 90% or more. 

The tablet as claimed in daim 1 or 2. wherein the content of crystalline cellulose and/or low substituted hydroxypro- 
pylcellulose is 10% by weight or more based on the weight of said phosphate-binding polymer. 

The tablet as claimed in claim 1. 2 or 3. wherein said low substituted hydroxypropylcellulose has a degree of 
hydroxypropoxyl-substitution of from 5.0 to 16.0% by weight. 

The tablet as claimed in any of claims 1 to 4. wherein said phosphate-binding polymer is a polymer disclosed in 
U.S. Patent No. 5496545, namely 

(a) a polymer characterized by a repeating unit having the formula 

R 
/ 

^ 

R 




40 



45 



50 



55 



or a copolymer thereof, wherein n is an integer and each R, independently, is H or a lower alkyi (e-9-. having 
bLJ^een 1 and 5 carbon atoms, inclusive), alkylamino (e.g.. having between 1 and 5 carbon atoms, inclusive), 
or aryl (e.g., phenyl) group; 
or 

(b) a polymer characterized by a repeating unit having the formula 




R 

I X- 

N+— R 
I 

R 



or a copolymer thereof, wherein n is an integer and each R, independently, is H or a lower alkyl (e.g., having 
be^?en and 5 carbon atoms, inclusive), alk^amino (e.g.. having between 1 and 5 carbon atomsj^nclusive)^ 
or S (e.g! phenyl) group, and each X" is an exchangeable negatively charged counterion selected from the 
group consisting of organic ions, inorganic ions or combinations thereof; 
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or 

(c) a copolymer according to (b) which is characterized by a first repeating unit having the formula 

R 

I X- 

I 

R 



wherein n is an integer, each R. independently, is H or a lower alky! (e.g.. having between 1 and 5 carbon 
atoms inclusive), alkylamino (e.g., having between 1 and 5 carbon atoms, inclusive), or aryl group (e.g., phe- 
nyl) and each X" is an exchangeable negatively charged counterion selected from the group consistng of 
organic ions, inorganic ions or combinations thereof, and a second repeating unit having the formula 

/ 

\ 
R 




wherein each n. independently, is an integer and each R. independently, is H or a lower alkyi (e.g., having 
between 1 and 5 carbon atoms, inclusive), alkylamino (e.g., having between 1 and 5 carbon atoms, mclusive). 
or aryl group (e.g.. phenyl); 
or 

(d) a polymer characterized by a repeating unit having the formula 



-N 



\ 



or a copolymer thereof, wherein n is an integer and R is H or a lower alkyI group (e.g.. having between 1 and 
5 carbon atoms, inclusive), alkylamino (e.g., having between 1 and 5 carbon atoms, inclusive), or aryl group 
(e.g.. phenyl); 

(e) a copolymer according to (b) which is characterized by a first repeating unit having the formula 




wherein n is an integer, and R is H or a lower alkyI (e.g., having between 1 and 5 carbon atoms, inclusive), 
alkylamino (e.g., having between 1 and 5 carbon atoms, inclusive), or aryl group (e.g., phenyl), and a second 
repeating unit having the formula 
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nyl); 
or 

(f) a polymer characterized by a repeating unit having the formula 



X- 



1 



\ 



R2 



K 



HL the group consisting of organic ions, inorganic ions or combinations thereof. 
°g) a polymer characterized by a repeating unit having the formula 




group containing 1 to 1 2 atoms (e.g., phenyl) ; 

(h) a polymer characterized by a repeating unit having the formula 
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counterion selected from the group consisting of organic ions, inorganic ions or combinations thereof. 

6. The tablet as claimed in any of claims 1 to 5, wherein said phosphate-binding polymer is a polymer obtained by 
treating polyallylamine with epichlorohydrin so as to aosslink the same. 

5 

7. TTie tablet as claimed in any of claims 1 to 6. which further contains a hydrogenated oil. 

8. The tablet as claimed in any of claims 1 to 7. which is further surface-coated with a water-soluble film base. 

70 9 A process for producing phosphate-binding polymer tablet which comprises grinding polyallylamine or a phos- 
phate-binding polymer obtained by crosslinking the same so as to give a ground material having an average parti- 
cle size of 400 urn or less and containing particles of 500 urn or less in size at a ratio of 90% or more, regulating 
the moisture content thereof to 1 to 1 4%. blending the ground material with crystalline cellulose and/or low substi- 
tuted hydroxypropylcellulose, and then tabletting the resultant mixture. 

1 0 The process as claimed in claim 9, wherein said phosphate-binding polymer is ground so as to give ground material 
having an average particle size of 250 nm or less and containing particles of 300 urn or less in size at a ratio of 90% 
or more. 

»o 11. Use of a phosphate-binding polymer, which has an average particle size of 400 fim or less, contains particles of 
500 fim or less in size at a ratio of 90 % or more and has a moisture content of 1 to 14 %. together with crystalline 
cellulose and/or low substituted hydroxypropyicellulose for the preparation of a tablet for the treatment of hyper- 
phosphatemia. 



5 
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Fig.1 



Relationship between moisture content of phosphate-binding polymer 
and tablet hardness 



\ _^_'%s:=n-— • ' 








—TP ^ 








— 7^ — ■ 






-jj- 

1 ^Ti""^ i 




i 



Moisture content (%) of phosphate-binding polymer 



300 mg of phosphate-binding polymer 
-Cr— 200 mg of phosphate-binding polymer + 100 mg of crystalline cellulose 
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Fig. 2 



Relationship between moisture content of phosphate-binding polynner 
and disintegration time 





1 1 


I 
t 
1 

t 






1 X 

i X 








i / 
1 / 








1 \ i \ 







■1 5 ' 1 ^ 



Moisture content {%) of phosphate-binding polymer 



300 mg of phosphate-binding polymer 

200 mg of phosphate-binding polymer + .100 mg of crystalline cellulose 
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Fig. 3. 



Relationship between average particle size of phosptiate-binding polymer 
and tablet hardness 



Q_ 
tn 

£= 
CO 




O-" 1 ~T 1" 

250 or more 180-250 106-180 53-106 



Average particle size ( u m) 



53 or less 



300 mg of phosphate-binding polymer 
-ti— 200 mg of phosphate-binding polymer + ..100 mg olcrystalline cellulose 
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.4 



Relationship between average particle Size of phosphate-binding polymer 

and disintegration time 

2.5 -T — ■ — ~ ' 




Average particle size ( ii m) 



' — 300 mg of phosphate-binding polymer 

L— ■ 200 mg of phosphate-binding polymer + 1 00 mg of crystalline cellulose 



4 
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Fig. 5 



Disintegration properties of phosphate-binding polymer preparation 
Relationship between frequency of strol^e and dismtegrat.cn time 



10- 



8- 



6- 



■M 1- 



0-i— 

0 
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Fig. 6 



Phosphate-binding profile of phosphate-binding polymer preparation 
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